Background: While many studies have explored the concept and correlates of stigma towards individuals with mental illness, few have investigated the role of personality in this process. In the current study, we firstly examined the relationship between personality and stigma towards mental illness; and then explored the moderating effects of personality traits on the relationship between contact experience/s and stigma. Methods: Participants were recruited from public medical (N = 502) and nursing schools (N = 500) from April to September 2016 in Singapore for this cross-sectional survey, and they were randomly assigned to a vignette describing one of the following mental disorders: major depressive disorder, obsessive compulsive disorder, alcohol abuse, schizophrenia, and dementia. Stigma was measured by the 'Personal and Perceived scales of the Depression Stigma Scale' and the 'Social Distance Scale'. These scales together had a 3-factor structure based on a previous national study in Singapore, namely 'weak-not-sick', 'dangerous/unpredictable' and 'social distance'. Personality was measured by the 20-item short form of the International Personality Item Pool-five factor model measure. Results: Regression suggested agreeableness and openness to experience were negatively associated with all three domains of stigma. 'Weak-not-sick' and extraversion were positively associated; and 'social distance' was positively associated with higher scores on conscientiousness and neuroticism. Both close-and non-close contact were associated with more positive attitudes towards mental illness among the participants. Openness to experience moderated the relationships of close contact experience with 'weak-not-sick' and 'dangerous/unpredictable', but in different directions. The association between close contact and 'social distance' were moderated by agreeableness. Conclusions: Unlike non-close contact experience, close contact with people with mental illness worked differently on stigma for individuals with different personality traits. Future studies are needed to further explore the underlying mechanisms for such differences.
Background
The World Health Organization defined stigma as 'a distinguishing mark establishing a demarcation between the stigmatized person and others attributing negative characteristics to this person' [1] . Stigma towards mental illness is widespread, and comprises public stigma (the reaction that the general population has to people with mental illness) and self-stigma (the prejudice which people with mental illness turn against themselves) [2] . It has three components-stereotypes (negative belief about a group), prejudice (negative emotional reaction) and discrimination (behavioral response to prejudice) [2, 3] . For people with mental illness, self-stigma could affect their personal experience with others, their willingness to disclose their disease, and the subsequent help-seeking behavior [3, 4] ; while for public stigma, it could affect the daily interactions between the public and the mentally ill [3, 5] . Both have the potential to lead to negative outcomes among individuals with mental disorders. Other than the general public [6, 7] , health care professionals may also hold stereotypes, and have negative emotional reactions and behavioral responses towards people with mental illness [8, 9] . Such stigma can be detrimental with regards to the quality of health care received by the mentally ill [8] . A previous study among health care providers in the United States found that professionals who endorsed stigmatizing characteristics of patients with mental illness were more likely to view the patients as non-adherent, making them less likely to refer patients to specialists to refill medications [10] . Findings from a previous systematic review also suggested that while delivering healthcare services to patients with substance abuse disorders, healthcare professionals tended to use a more avoidant approach compared to those without such disorders, which in turn could influence the treatment outcomes [11] . Another study among family physicians in United States showed that the physicians tended to believe that the physical symptoms (e.g. headache and abdominal pain) among people with previous episodes of depression stemmed from their mental disorders and as a result they were less likely to investigate the underlying reasons [12] . To lower the negative impact on patients, it is necessary to improve the attitudes of healthcare professionals towards individuals with mental illness, especially among those with relatively high stigma. Thus, identifying factors that influence stigma could be one of the crucial steps in this endeavor.
Various studies have explored relationships between personality and prejudice, mainly from two theoretical perspectives 1) the authoritarian personality approach which proposed a direct link between personality and prejudice, and 2) a dual-process motivational approach which focused on personalities' indirect impact over prejudice [13] . For example, Ekehammar and Akrami [14, 15] tested the relationships between the Big Five personality traits and generalized prejudice (a composite measure based on scores from racial/ethnic prejudice, attitudes towards women, and attitudes towards mentally disabled people, and attitudes towards homosexuals, lesbians and gay men) among two different samples of students, and found consistent significant negative relationships of openness and agreeableness with generalized prejudice. Their findings are consistent with that from a meta-analysis exploring the relationship between personality and prejudice [13] . On the other hand, a 2008 review of 18 different models suggested that although prejudice and stigma have different emphasis and focus (i.e. subjects), their conceptual models including the cause and consequences actually have considerable overlap [16] . And the authors also suggested that this large degree of overlap should encourage scholars to reach across stigma/prejudice lines while searching for theory, methods and empirical findings [16] . As a result, findings on relationships between personality and prejudice might be extended to between personality and stigma (i.e. stigma is not always related to lack of knowledge [17] , other factors including personality might also play an important role). Preliminary evidence supports this extension -according to a study conducted by Arikan among 700 final year university students, a strong correlation between the use of narcissistic defense (i.e. narcissistic personality) and the tendency to stigmatize people was found [18] . Another study exploring the social appraisal of adults with attention deficit hyperactivity disorder (ADHD) among psychology undergraduates suggested that agreeableness, extraversion, and conscientiousness were all significantly associated with their attitudes towards people with ADHD [19] . More specifically, Brown [20] also found that after controlling for experiences of personal contact with people with mental illness, openness and agreeableness were negatively associated with stigma towards severe mental illness. However, till date studies on this topic are very limited; and none of them are among Asian populations.
Inter-group contact experience is beneficial for reducing prejudice [21] ; and a similar relationship also applies for contact and attitudes to mental illness [22, 23] . One potential explanation is that contact experiences help people to understand the feelings and worldview of the stigmatized group and as a result lead to enhanced empathy towards the stigmatized groups and reduce prejudice [24] . Previous studies on personality and communication skills suggested that agreeableness and openness to experience uniquely predicted better active-empathic listening skills of individuals [25] . For those scoring higher on openness, their state of being more open-mind [26, 27] might allow them to gain more understanding on the feelings and worldview of the individuals with mental illness from the contact experience. People who score higher on agreeableness tend to be more good-natured, cooperative and tolerant [26, 27] ; this in turn might enable them to have enhanced empathy towards people with mental illness. Following this rationale, we hypothesized that higher levels of these two personality traits might contribute to a more positive inter-group contact process, and ultimately lead to larger improvements on stigma towards mental illness compared to those who score lower on these traits. In other words, other than the direct relationship, personality traits including openness and agreeableness might also work as moderators which moderate the relationship between contact experience/s and stigma towards mental illness.
The current study aims to 1) examine the direct relationship between the 'Big Five' personality traits and stigma towards mental illness through a sample of health care students in Singapore; and 2) explore if agreeableness and openness to experience moderate the relationship between contact experience and stigma towards mental illness.
Methods

Participants and procedure
Data for the current study were extracted from a project exploring mental health literacy level of health care students using a vignette-based approach as well as factors that lead them to choose psychiatry as a career [28, 29] . This cross-sectional study used an online web survey, QuestionPro®, to collect data. The target population included medical and nursing students who were enrolled in public medical and nursing educational programmes in Singapore at the time of the study from April to September 2016. Students who were Singapore residents (Singapore Citizens or Permanent Residents) were eligible for the study.
Public medical and nursing schools in Singapore were approached by the study team members to seek their permission to recruit respondents from these institutions. Upon approval, the institutions sent a mass email on behalf of the study team to invite the students to join the study, with a pre-defined quota for each institution. The quota was based on institutions, the academic years and also the number of vignettes. This was meant to improve the representativeness of the study sample. The participation was voluntary, and an online consent form was used to obtain the informed consent from all participants. The online survey took around 20-30 min to complete; and after completion, a SG$20 voucher was given to each participant. In total, 1002 students were recruited during the recruitment period, among which 502 were medical students and 500 were nursing students.
Ethical approval of the project was granted by the National Healthcare Group Domain Specific Review Board in Singapore.
Measurements
Personality traits
Personality was measured by the 20-item short form [30] of the 50-item International Personality Item Pool-Five--Factor Model measure (mini-IPIP) [31] , with 4 items measuring each of the 'Big Five' personality traits (i.e. extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience). Participants were required to read items such as 'I am the life of the party' , 'I sympathize with others' feelings' , and then rate how each item accurately describe themselves using a 5-point Likert scale, with '1 = very inaccurate' and '5 = very accurate'. An average score was calculated for each personality trait; with a higher score representing higher endorsement of the personality trait. The composite reliability statistics were 0.79 for extraversion, 0.79 for agreeableness, 0.68 for conscientiousness, 0.71 for neuroticism, and 0.76 for openness in the current study. A cut-off of 0.7 for composite reliability [32] was deemed acceptable.
Stigma towards mental illness
Participants of the current study were randomly assigned to a vignette describing one of the following specific mental disorders: major depressive disorder, obsessive compulsive disorder (OCD), alcohol abuse, schizophrenia, and dementia; and were then asked to indicate their attitudes to the mentally ill person described in the assigned vignette using two different scales -the personal subscale of the 'Personal and Perceived scales of the Depression Stigma Scale (DSS)' [33] and the 'Social Distance Scale (SDS') [34] . Vignettes on depression and schizophrenia were adapted from those used in previous studies [35, 36] ; while those on dementia, alcohol abuse and OCD were developed by the investigators [7, 37] . All these vignettes were approved by a panel of senior clinical psychiatrists to ensure that each disorder satisfied the DSM-IV diagnostic criteria. Please refer to Additional file 1 for the details of the vignettes.
The DSS has two subscales (personal stigma and perceived stigma), and each comprises 9 different items [33] . It was originally developed to measure depression stigma. In the current study, only 8 items of the DSS-personal subscale was used (item 'I would not vote for a politician if I know they had a mental illness' was excluded) [7] . The DSS was rated based on a 5-point Likert scale, ranging from '1 = strongly disagree' to '5 = strongly agree'. The SDS has 5 different items, and it was used to measure the participants' self-reported willingness to contact the person depicted in the vignette. A 4-point Likert scale varied from '1 = definitely unwilling' to '4 = definitely willing' was used for its rating. This vignette-based approach and the measurement tools have been used in a national study on mental health literacy in Singapore before, and the factor analysis suggested a 3-factor structure -'weak-not-sick' , 'dangerous/unpredictable' , and 'social distance' [7] . Following the national study, the 5 items of 'social distance' were reversed scored first; and then the scores for all three factors were calculated by summing the items included in each factor (for 'dangerous/unpredictable' , item 'if I had a problem like [vignette] I would not tell anyone' was excluded from the calculation) [7] . In this case, higher scores of each factor represent more stigmatizing attitudes towards mental illness. In the current sample, we ran a confirmatory factor analysis for this 3-factor structure, and the results suggested acceptable model fit (the comparative fit index/CFI = 0.960, the Tucker-Lewis index/TLI = 0.948, the root mean square error of approximation/RMSEA = 0.084). The composite reliability statistics were 0.73, 0.73, and 0.90 for 'weak-not-sick' , 'dangerous/unpredictable' and 'social distance' , respectively.
Contact experiences
Contact experiences were captured by two different questions after the participants read the assigned vignette: 1) close contact -'has anyone in your family or close circle of friends ever had problems depicted in the vignette?'; and 2) non-close contact -'have you ever had any experiences (e.g. volunteering, training) in dealing with a person who had problems depicted in the vignette?'. In the current study to ensure the interpretability, participants who reported 'don't know/refused' for these two contact experience questions were treated as missing in all regression analyses. The total sample included in the regression and path analyses was 870.
Other than the above-mentioned assessments, we also measured socio-demographics including age, gender, ethnicity, highest education level attained before current school, monthly household income, and type of study program (i.e. medical or nursing), vignette type and whether the participants could correctly identify the mental disorder described in the vignette assigned to them.
Statistical analysis
Descriptive analysis was conducted for socio-demographics and other variables. Mean and standard deviation (SD) were calculated for continuous variables; while for categorical variables, their frequency and percentage were presented. To explore the direct effects of personality on stigma, linear regression analyses were conducted, with each factor of the stigma measures regressed on all 5 'Big Five' personality traits, after controlling for socio-demographics (including age, gender, ethnicity, education level, monthly income, and type of study program), contact experiences (close contact and non-close contact), and vignetteassociated variables (vignette type and the status whether the participants could correctly recognize the mental disorder in the assigned vignette). The regression was done through IBM SPSS V23.0, and a two-sided p-value below 0.05 was considered as statistically significant.
The moderating effects of agreeableness and openness to experience were tested through path analysis following a 2-step approach. In the first step, all three domains of stigma were regressed on the two types of contacts (i.e. close contact and non-close contact) simultaneously, with the two personalities of agreeableness and openness to experience being the moderators for each of the regression paths. In step 2 based on the results from the previous step; the non-significant moderation paths were removed. Both steps controlled for socio-demographics, the vignette-associated variables, and the remaining three personality traits. Model fit was defined as 1) the comparative fit index (CFI) > 0.95; 2) the Tucker-Lewis index (TLI) > 0.95; and the root mean square error of approximation (RMSEA) < 0.06 [38] . Finally, the regression parameters from the fit model were presented. Conditional effects (both unstandardized and standardized) between contact experience and stigma based on different level of moderators and the simple slopes for the moderation analyses were also presented. All moderation analyses were conducted using 'lavaan' package [39] in the R statistical program.
Results
The socio-demographics of the study participants are presented in Table 1 . The study sample comprised 1002 participants, among whom 500 were from nursing programs and 502 were medical students. The participants had a mean age of 21.3 years (SD = 3.3), and the majority of them were female (71.1%, n = 712) and Chinese (75.3%, n = 754). Among the participants, 75.4% (n = 755) correctly identified the mental disorder described in the assigned vignette. 25.1% of the participants (n = 252) reported that they had close friends or family members with problems similar to that depicted in the assigned vignette (i.e. close contact experience); while 33.7% (n = 338) mentioned that they used to deal with people had similar problems in the vignette (i.e. non-close contact experience). Table 2 presents the descriptive statistics for personality and stigma measures. The mean scores for each of the 'Big Five' personality traits are listed below: 2.91 for extraversion, 3.93 for agreeableness, 3.40 for conscientiousness, 2.86 for neuroticism, and 3.57 for openness to experience. For the three domains of stigma towards mental illness, the mean score was 7.90, 10.09, and 11.42 for 'weak-not-sick' , 'dangerous/unpredictable' , and 'social distance' , respectively.
The linear regression results after controlling for covariates suggested that the 'weak-not-sick' factor was significantly associated with extraversion (B = 0.429, p < 0. Meanwhile, having close-contact and non-close contact with individuals with mental illness were both significantly correlated with more positive attitudes on the three domains of stigma towards mental illness. Details of the results are shown in Table 3 .
The path analysis suggested that after removing the insignificant moderation paths, the final model (Fig. 1) showed very good fit (χ Table 4 shows the results of the conditional effects of close contact experience on the three factors of the stigma measurements among the health care students at a specific level of openness to experience/agreeableness. Results suggest that at low openness to experience level (mean-1SD), 'weakness-not-sick' was negatively associated with close contact experience (conditional effect = − 0.625, p = 0.004); however, at average (mean) or high levels of openness to experience (mean + 1SD), the relationship was not significant. For 'dangerous/unpredictable' , it was negatively associated with close contact experience only among participants with average (mean) or high openness to experience level (mean + 1SD). Close contact experience predicted less 'social distance' among people with average (mean) or high level of agreeableness (mean + 1SD). The graphic demonstrations of the moderations are shown in Figs 2, 3 and 4.
Discussion
The current study aimed to explore the direct and moderating effects of personality on stigma towards mental illness using a vignette-based approach. Similar vignettes and measurement tools had been used in a previous national study in Singapore [7] . Compared to the young adults (aged 18 to 34 years) from the study by Subramaniam et al. [7] , our health care students sample (mean age 21.3 years) reported lower scores on 'weak-not-sick' (7.90 vs. 9.58) and slightly lower scores on 'dangerous/unpredictable' (10.09 vs. 10.88); however, their scores on 'social distance' did not differ too much from the young people in the general population (11.42 vs. 11.58). Moreover, the multivariate regression results showed that 'correct identification of the mental disorder depicted in the vignette' was negatively associated with 'weak-not-sick' , but positively associated with higher endorsement on 'dangerous/unpredictable' and 'social distance' towards people with mental illness. Both findings indicate that better knowledge on mental illness does not necessarily lead to lower discrimination (i.e. social distance), similar to findings from other studies [9, 17, 40] . The consistent negative relationships of agreeableness and openness to experience with stigma towards mental illness were confirmed by the multivariate regression analyses. This finding is consistent with results from the cross-sectional study on personality and stigma to mental illness conducted by Brown [20] . Studies have suggested that increases in level of empathy and perspective taking are helpful in reducing prejudice [24, 41] , which might also be applicable for stigma. People scoring higher on agreeableness are generally more good-natured, cooperative and tolerant [26, 27] , and as a result more likely to have higher empathy towards others, such as towards people with mental disorders. On the other hand, those who had higher scores on openness to experience are more open-minded [26, 27] and more likely to accept new ideas; which might ultimately contribute to a greater increase in perspective-taking towards the mentally ill among the participants. Another possible explanation could be relevant to social dominance orientation (SDO) and right-wing authoritarianism (RWA). Sibley and Duckitt [13] in their meta-analysis found that low agreeableness was associated with high SDO and low openness to experience was associated with high RWA, and both SDO and RWA were associated with more prejudice; moreover, the relationships between prejudice and agreeableness were fully mediated by SDO, while the relationships between prejudice and openness to experience were partially mediated by RWA. However, this alternative explanation assumes the similarities between prejudice and stigma [16, 42] . Since SDO and RWA were not measured in the current study, we were unable to confirm this effect in the current study.
Other than the above two personality traits, we also found significant positive associations between extraversion and 'weak-not-sick' , between conscientiousness and 'social distance' , and between neuroticism and 'social distance'. Extraversion refers to being sociable, energetic or outgoing; while conscientiousness is about being efficient and organized [26] . According to research on prejudice, both extraversion [43] and conscientiousness [13, 43] were positively correlated with RWA; and high RWA is strongly correlated with prejudice and negative attitudes toward outgroups [43] , such as individuals with mental illness in our case. However, since RWA was not measured in this study, future studies are needed to test whether RWA mediates the relationships between extraversion and conscientiousness with stigma. Previous studies on proxemics and neuroticism suggested that people who scored higher on neuroticism had a general tendency to prefer more social distance compared to those with lower scores [44] . The moderation analyses suggested that agreeableness and openness to experience do moderate the relationship between contact experience and stigma towards mental illness. However, unlike what we had expected, the moderating effect was limited only to the relationship between close contact and stigma. For non-close contact, the moderation was non-significant. To avoid over-interpretation, a sensitivity moderation analysis among the participants who were able to recognize the vignettes was also conducted and similar findings were identified. According to a previous literature review, contact experience of a more voluntary nature tended to be most effective in reducing negative attitudes towards people with severe mental illness [45] . Similar findings were also reported in studies on intergroup contact and prejudice, suggesting that the effect of intergroup contact experience on prejudice is not always positive; it might also lead to negative effects, especially when the contact involves involuntary contact [24, 46] . Compared to non-close contact, it is difficult for people to say 'no' to the close contact experiences, especially when the patients are family members of the participants. This difference, together with the individual differences in personality, might lead to the different results in the moderation analyses. This could be one of the potential explanations. Moreover, contact quality and valence might also contribute in this process. Barlow and colleagues [47] suggested that intergroup contacts could be positive and negative, and negative intergroup contacts could increase prejudice. In our study, since we did not gauge the differences in the quality of contact experiences, further studies are needed to explore this issue, and elucidate the exact underlying mechanism for this difference. We have also explored the potential moderation effects of the other three personality traits; however, none of them were significant. Close contact experiences predicted significantly more positive attitudes on 'dangerous/unpredictable' among people with average or high openness to experience, and on 'social distance' among people with average or high agreeableness. However, the correlations were non-significant among those with low openness or agreeableness levels. This is in line with our hypothesis that people who scored higher on these two personality traits tend to benefit more from the contact experience. There are two possible explanations. The first relates to what we hypothesized earlier -people with higher agreeableness and openness to experiences tended to be more cooperative and perspective-taking, which could improve the quality and valence of contact experiences (i.e. positive intergroup contact experiences). The other is related to 'situational evocation and selection'. A previous study conducted by Jackson and Poulsen found that for ethnic prejudice, individuals with high agreeableness and openness tended to seek out favourable intergroup contact experiences (situational selection) and were more likely to act in a way that facilitates favourable interactions (situational evocation) [48] . In this case when contact opportunities are available, the purposive selection of favourable interactions among individuals who scored higher on agreeableness and openness ultimately lead to more positive contact experiences with the mentally ill. Although these two explanations were different, both suggest a possibility that when contact opportunities are available, individuals who scored higher on agreeableness and openness tend to have more positive contact experiences compared to their counterparts with lower scores, and such positive contacts could significantly reduce their stigma towards mental illness [47] . However, for 'weak--not-sick' , close contact experience was a significant predictor only among those with low openness to experience, which is contradictory to findings from the other two stigma domains. This discrepancy might be caused by the fact that 'weak-not-sick' is more about individuals' knowledge of mental illness which can benefit from both education and contact experiences, in contrast to the other two domains. Since the participants were all health care students who were exposed to various information on different diseases including mental illness, their knowledge depends largely on their curiosity and level of seeking and accepting new knowledge, openness to experience in other words [26, 27, 49] . Thus, health care students with higher openness would have better knowledge on mental illness and therefore lower stigmatized scores on 'weak-not-sick'. However, better knowledge also indicated there would be less room for further improvements. This could be the reason for the non-significant correlations between contact experiences and 'weak-not-sick' among participants with average or high openness. It also indicated that for individuals who are less keen in acquiring new knowledge, contact experience can be a good strategy to improve individuals' perceptions on 'weak-not-sick'.
The results of the current study have significant implications. First of all, although personality traits (as trait-like characteristics) are quite stable, there is evidence suggesting that personality traits continue to develop, especially during young adulthood [50, 51] . In this case, future studies may explore the possibility of integrating certain personality modification interventions into the attitude campaigns especially those campaigns targeting children or younger adults. Such integration could also be applied among stigma campaigns towards clinicians, especially in their earlier stages of their career such as when they are still students. This could yield better outcomes and thus might be one of the directions for future attitude campaigns. Secondly, the moderation analyses results revealed that close contact experience is beneficial for attitudes to mental illness only among specific subgroups of health care students (i.e. individuals with lower openness or agreeableness tended to benefit less from such experiences). This could be due to the possibility that health care students with higher openness or agreeableness are more likely to seek positive contact experiences with individuals with mental illness. Although further studies are still needed to determine the exact mechanism, the current study raises the importance of individual differences in the areas of stigma and indicates that it might also be necessary to also take these differences into considerations for future stigma studies or programs. Thirdly, although prejudice and stigma are different, our study suggests that theories or models of prejudice could sometimes be applied in the area of stigma, supporting that bridging the research of these two constructs could be potentially very informative [16, 42] .
The current study has several strengths. To the best of our knowledge, this is the first study in Asia which has investigated the relationship between personality and stigma towards mental illness; and it is also the first study to explore the moderating effects of personality on the relationship between contact experience and stigma. Other than extending the findings from western populations into the eastern society, the current study also identified the potential individual difference on the effects of contact experience on stigma; this will be extremely helpful for us to understand the role of personality on individuals' attitudes towards mental illness in other contexts as well. Secondly, the study has a much larger sample size than the previous studies [20, 41] ; which in turn makes the findings more robust. Lastly, a vignette-based approach was used in the current study. Compared to having the participants to rate their attitudes towards mental illness based on a general term 'mental illness' , this approach could elicit more accurate information as 'mental illness' might indicate different diseases to different people.
The study findings should also be viewed with the following limitations in mind. First of all, the study sample comprised a group of health care students, which might limit the applicability of the findings to the general population. Second, the participants volunteered to participate in the current study; in this case, a self-selection bias might apply. Third, the vignette-based approach has its own limitations -for example, it is based on hypothetical scenarios, which might be different from real life occurrences. Fourthly, although it is common to use 1-item question to measure interpersonal contact in stigma research [45] , this lacks test-retest reliability. Lastly, although we proposed that contact quality and valence might play an important role in the relationships of contact, personality and stigma, contact quality and valence were not measured in our study. Future studies are still needed to further explore this area.
Conclusion
The current study confirmed the direct relationship between personality and stigma towards mental illness, with those who scored lower on openness to experience and agreeableness, and higher on extraversion, conscientiousness, and neuroticism tending to show more stigmatizing attitudes. Openness to experience and agreeableness moderated the relationship between close-contact and stigma, with individuals with average and higher levels of openness or agreeableness tending to benefit more from the close contact experience. Future studies should explore suitability of interventions based on personality traits; and test if the findings of this study can be extended to the general population. 
